UU-1/HS-10 

(ffJUNO ii SERVICE NOT^ 

First Edition 

ERRATA & SUPPLEhli^ i s attach^ at the end of the page. 

SPECIFICATIONS DDDDDDDDDDDDDDDDDD 



KEYBOARD 

DCO 



VCF 



ENV 



49 keys, 4 octaves, C scale 



TUNE 
LFO MOD 
ENV MOD 
AFTER 
BENDER 



±50 cents 
±400 cents 
±3200 cents 
±400 cents 
±1 200 cents 



CUTOFF FREQ. 
ENV MOD 
LFO MOD 
AFTER 
KEY FOLLOW 



8Hz to 33kHz — 24dB/oct. 
±1 2 oct 
±6 oct 
±6 oct 
0 - 1 00% 



T1 4 ms — 30 s 
T2 4 ms — 30 s 
T3 8 ms — 30 s 
T4 8 ms — 30 s 



LFO 

OUTPUT 

POWER 

CONSUMPTION 

DIMENSIONS 

WEIGHT 



RATE 0.03 - 60Hz 

DELAY TIME 0 - 30 s 

AUDIO -3dBm 
PHONES 8 -150n STEREO 

1 2 watts 



802 (W) X 240 (D) x 79 (H) mm 
31-1/2" X 9-1/2" X 3-1/8" 

5.4 kg/1 1 lb 14 oz 



Specifications are subject to change without notice. 



PHOTO: JU-1 
* : HS-10 



TOP PANEL (22015673), *(22015684) 




FILM SHEET A (22665133), * (22665137) 
TACT SWITCH SKHAD039A (13169633) 



KNOB ENCODER (22485102) 

ROTARY ENCODER RABD 104 (13279781) 



BUTTON (22475645) 

KEY SWITCH WK2A44 3A(13129704) 



BENDER UNIT PB-13 (23275780) 



KNOB (22485103) 

POT. EWANA0X15B14 (13359353) 



BUTTON (22475646) 

KEY SWITCH WK2A44 3A (13129704) 



LCD LM16155A (15029426) 

LCD COVER (22025726), *(22025742) 



TACT SWITCH SKHAD039A 
(13169633) 



FILM SHEET B (22665134), 
*(22665138) 



KEYBOARD SK-391CR (76160200) 



SLIDE SWITCH SSS12225A (13159334) 




AC INLET 240V PA-1 25 (1 3429709) 
117/220V PA-126 (13429710) 



POWER SWITCH WK2A44 3A (13149108) 

RUBBER FOOT G-7W (12359105) 

BOTTOM PANEL (22815515) 

SOCKET MIDI3-NS (13429168) TRIPLET 



JACK YKB21-5006 (13449252) 



JACK YKB21-5029 (13449420) 



JACK YKB21-5012 
(13449146) 



JACK YKB21-5010 
(13449145) 



fSRoland 



Printed in Japan B-3 1 



DISASSEMBLY PROCEDURES/5^IB#iei 





® 3x8 mm TAPPING SCREW Fe BLK 
(g) 4x8 mm BINDING SCREW Fe BLK 
(£)3x6mm P TIGHT SCREW Fe BLK 



EXPLODED VIEW/^IBH 



HS-10 



a: > zi — y— 

ROTARY ENCODER 
RABD 104 
(13279781) 

— — tH— K 

ENCODER 
BOARD ASS'Y 
(76160430) 

.i-: u K 

VOLUME BOARD 

(76160400) 




I' (*) 

FILM SHEET B 
(22665134), *(22665138) 



;ix 

TOP PANEL 
(22015673), ^ 



(22015684) 



T -p ') jutiy'i — 

LCD COVER 

(22025726), *(22025742) 
LCD 

LM16155A 
(15029426) 

K 

PANEL 
BOARD 
A9«;'Y 

(^6160340) 

y— 

PANEL HOLDER 
(22 195846) 

KEYBOARD 
SK-391CR 
(76160200) 

POWER TRANSFORMER 
(22455435 NO) 100V 
(22455436 CO) 117V 
(2245543 7 D1) 220/240V 

y \° '7 — ^ < ~y y 

POWER SWITCH 
WK2A44 3A 
^ (13149108) 

— K 

AC CORD 
AC CORD SET 

VFF 2.5 m (13439801W0) 100V 
UC-704-J01 (1 343981 2F0) 117V 
DNS EC210-J06 (13439813F0) 220V 
BH-301-J01 (13439846) 240VE 
SC-41 5-J06 (1343981 4F0) 240VA 



rr^)\yy — 

POWER TRANSFORMER HOLDER 
(22125195) 



MIDI 7-:— K 

MIDI BOARD ASS'Y (76160160) 



'j- \ "j 'y y- — K 

JACK BOARD ASS'Y 
(76160130) 





JU-1, HS-10 



PARTS 

PANEL 


LIST 






22015673 






Top (JU-1) 


22015684 






Top (HS-10) 


22815515 






Bottom 


HOLDER 








22195817 






Main Board 


22195821 






LED 


22195816 






Jack 


22195819 






MIDI 


22195818 






Panel (foot) 


22195846 






Panel (bar) 


22125195 






Power Transformer 


COVER 








22025726 






LCD (JU-1) 


22025742 






LCD (HS-10) 


22665133 






Film Sheet A (JU-1 left) 


22665137 






Film Sheet A (HS-10 left) 


22665134 






Film Sheet B (JU-1 right) 


22665138 






Film Sheet B (HS-10 right) 


22245447 






Slide Pot 


KNOB, BUTTON 








22475645 


Button 




NORMAL, DOWN 


22475646 


Button 




PORTAMENTO, CHORD MEMORY 


22485103 


Knob 




VOLUME 


22485102 


Knob 




ENCODER 


SWITCH 








13169633 


SKHHAD039A 




Tact 


13159334 


SSSP12225A 




Slide 


13129704 


SKHCAB131A 




Key 


13149108 


WK2A44 3A 




Power 


PCB ASS Y 








761601 1 1 


(PCB 2292525100) 




Power Supply Board 100V 


76160112 


(PCB 2292525100) 




Power Supply Board 1 17V 


761601 14 


(PCB 2292525100) 




Power Supply Board 220/240V 


76160370 


(PCB 2292525002) 




Main Board 


76160340 


(PCB 2292525200) 




Panel Board 


76160400 


(PCB 2292525200) 




Volume Board 


76160430 


(PCB 2292525200) 




Encoder Board 


76160160 


(PCB 2292525200) 




MIDI Board 


76160130 


(PCB 2292525200) 




Jack Board 


JACK 








13449420 


YKB21-5029 




SAVE, LOAD 


13449146 


YKB21-5012 




OUTPUT, HOLD PEDAL 


13449252 


YKB2 1-5006 




FOOT CONTROL 


13449145 


YKB21-5010 




PHONES 


SOCKET 








13429525 


IS28B0BCT 




28Pin ROM 


3429709 


PA-125 




AC Inlet 240v 


13429710 


PA-126 




AC Inlet 1 1 7/220V 


13429168 


MIDI3-NS 




5P Triplet DIN 


CONNECTOR 








13439260 


5267-03A 


3P 




13439261 


5267-04A 


4P 




13439262 


5267-05A 


5P 




13439263 


5267-06A 


6P 




13439264 


5267-07A 


7P 




13439265 


5267-08A 


8P 




13439266 


5267-1 OA 


10P 




1 3439309 


5138-14APB 


14P 




13439274 


5268-09A 


9P 


Volume Board 


1 3439306 


5566-06A 


6P 


Power Supply Board 



2 



DEC. 1985 



FUSE 


12559104 


SGA-0.5A 


500mA 


100V 


12559342 


GGS-0.3A 


300mA 


117V 


12559504 


CEE-1 OOmAT 


T 100mA 


220/240V 


RESISTOR ARRAY 








13919146 


RKM14L503F 




R-2R 


13919334 


RMLS 10-1 53J 


15K X 10 




13919312 


RMLS 8-1 53J 


15K X 8 




13919165 


RMLS 7-333J 


33K X 7 




13919166 


EXB-G810860S 




VCFA/CA 


POSISTOR 








15229923 


ERS-A33J 561 


560 Ohm 




POTENTIOMETER 








(SLIDE) 

13359353 


EWA-NA0X15B14 


10KB X 2 


VOLUME 


(TRIMMER) 

13299197 


EVN-D4AA00B15 


100KB 


VCF FREQUENCY 


POWER TRANSFORMER 






22455437D0 






220/240V 


22455436C0 






117V 


22455435N0 






100V 


DIODE 








15029178 


GL-1HD102 LED 




KEY TRANSPOSE 


15029152 


GL-9HD12 LED 




DOWN, NORMAL, PORTAMENTO, 
CHORD MEMORY 


15019245SN 


S1VB10 


100V/1A 


Rectifier 


15019254 


2B4B41 


1 00V/2A 


Rectifier 


15019208 


1SR35-200 


100V/1A 




PHOTO COUPLER 








15229706S0 


PC-910 






1C 








15179237 


P8032AH 




CPU 


15179317 


TC5517APL 




RAM 


15179729 


M5L27128K-2 




EP-ROM (JU-1) 


15179756 


M5L27128K-2 




EP-ROM (HS-10) 


"ROM<7)^ r U J 


V — ^(75t;f3ia^!BLT < 




NOTE: When ordering ROM for IC10 check the existing ROM label for a letter "U”. 


If fund, state so in the order sheet for a correct ROM. 




15229835 


MB87123P-G 




DCO 


15229834 


MB62H195PF-G-BND 




Gate Array 


15229826 


IR3R05 




VCF-VCA 


15229836 


NJU7302 




S/H 


15219150 


|iPD7001C 




A/D CONVERTER 


15219157 


M5241L 




VCA 


15199134 


AN7915F 




-15V Voltage Regulator 


15199133 


AN7815F 




-1- 1 5V Voltage Regulator 


15199135 


L78MR05 




-t- 5V Voltage Regulator 


15169325B0 


M74LS273 




Octal D-type Flip-Flop 


15159128T0 


TC4050BP 




Hex Buffer/Converter Non-inverting 


151591 13H0 


HD14051BP 




8-channel Multiplexer/Demultiplexer 


151591 14H0 


TC4052BP 




4-channel Multiplexer/Demultiplexe 


15159503 


TC40H000P 




Quad 2-input Nand Gate 


15159505 


TC40H004P 




Hex Inverter 


15159124T0 


TC4093BP 




Quad 2-input Nand Schmitt Triggers 


15159538 


TC40H042P 




BCD-to-decimal Decoder Driver 


151891 19J0 


NJM062 




Low-power JFET-input OP Amp 


15219213 


MNnnnq 




BBD 


15169504 


MN3101 




BBD Driver 


15189186 


[iPC4570C 




Low-noise OP Amp 


15189136 


M5218L 




Low-noise OP 



DEC. 1985 



JU-1, HS-10 



CAPACITOR 



1 36391 76S0 


25MV3300HA 


3300|jF/25V 




1 36391 94S0 


35MV1000HA 


1000HF/35V 




13529128 


DD107CH680J 50V 


68pF 


Temperature Compensating 


CAPACITOR ARRAY 








13529127 


B8ZC01 1 1-32N 


8200P X 7 




TRANSISTOR 








15129107 


2SC945Q 






15139125 


2SK381C 


FET 




15129113 


2SC1740-R 






15129136 


2SC2878-A 






15119106DR 


2SA933-R 






AC CORD, AC CORD SET 






13439801 WO 


VFF2.5m 




100V 


1 343981 2F0 


UC-704-J01 




117V 


1 343981 3F0 


DNS EC210-J06 




220V 


13439846 


BH-301-J01 




240V England 


1 343981 4F0 


SC-41 5-J06 




240V Australian 


12369504 


SR-4N-4 


Cord bushing 


100V 


22195744 


219-744 


Cord holder 


100V 


MISCELLANEOUS 








13279781 


RABD104 


Rotary Encoder 




1 25691 49S0 


CR2032-T12 


Lithium Battery 3V 




12449265 


ELE-H102KA 


ImH Coil 




22195616 




Music Rest 




12389746 


HC-49/U 


12MHz Xtal 




12449552 


D32-45 


EL Inverter Transformer 


12469139 


16PC16 


Heat Sink 




15029426 


LM16155A 


LCD 




23275780 


PB-13 


Bender Unit 




12359105 


G-7 W 


Rubber Foot 




15029429 


NEL-5L-249-W 


Electro Luminescent Lighting 


COMMERCIALLY AVAILABLE 






J23430675S0 


LP-25 


(2.5m) 


Connection Cord 




MSC-25 


(2. 5m) 


MIDI/Sync Cable 




MSC-50 


(5m) 


MIDI/Sync Cable 


KEYBOARD 








76160200 


SK-391CR 




49 keys 



1 


22575136 


NATURAL KEY C, F 


5 


22155716 


GUIDE BUSHING 


22575137 


NATURAL KEY D 


6 


222651 46 


LEVEL FELT H143 


22575135 


NATURAL KEY E, B 


7 


22915816 


JX-3P PCB (32P) LOW 


22575138 


NATURAL KEY G 


22925236 


KEY SWITCH PCB (17P) HI 


22575134 


NATURAL KEY A 


8 




NYLON RIVET (NRP-345) 


22575139 


NATURAL KEY C' 


9 


22185207 


CONTACT RUBBER (12P) 


2 


22575140 


SHARP KEY 


22185208 


CONTACT RUBBER (13P) 


3 


22175132 


KEY SPRING H29 


10 


22135406 


KEY STOPPER H6 


4 


22815511 


CHASSIS H140 


11 


220351 1 5 


CHASSIS BRACKET 




3 
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DEC. 1985 



JU-1, HS-10 





T2/P1.0 □_ 
T2EX/P1.1 \2_ 
P1.2 [I 
P13IT 

P1.4 [T 
P15 IT 
P1.6 [T 

P 1.7 IT 

rst/vpd|T 

RXD/P310 QO 
TXD/P3.1 DI 
nrro/P3.2Di 
TNTT/P3.3Q3 
T0/Pa4[S 
T1/P35IT 
¥R/P3.6ni 
^/P3,7ll7 
XTAL2E 
XTALIQI 
Vss [2Q 



TOP VIEW 



40] Vcc 

39 ] P0.1/AD0 

31] P0.2/AD1 
37 ] P0.3/AD2 
H] P0.4/AD3 
35 ] P0.5/AD4 
M P0-6/AD5 

m P 0 . 7 /AD 6 

32] P0.8/AD7 
m EA 

M]ale 

29]^ 
^Pa.7/A15 
23P2.6/A14 
26]P2.5/A13 
I3I P2.4/A12 
Ml P2.3/A11 
23] P 2. 2/A 10 
22] P2.1/A9 
m P2.0/A8 

































JU-1, HS-10 



DEC. 1985 



BLOCK DIAGRAM 




6 



MIDI BOARD 
















DEC. 1985 



JU-1, HS-10 



CIRCUIT DESCRIPTION/lilSSIttBI 



DESIG- 

NATION 


PIN 

NO. 


FUNCTION 


I/O 




7 


32 


- 








I/O 




6 


33 




ROM 




ROM 

RAM 

GATE ARRAY 
DCO 


I/O 




5 


34 






I/O 


PO 


4 


35 




GATE ARRAY 


I/O 


( Data 


3 


36 




I/O 


Bus) 


2 


37 








I/O 




1 


38 




Address 




Data 


I/O 




0 


39 




J 


I/O 




7 


8 


SAVE (Serial Data OUTPUT for CMT) 


o 




6 


7 


ENCODER Direction INPUT 


1 




5 


6 


PROTECT SW READ 


1 


PI 


4 


5 


FVR SW CONNECTION READ 


1 


3 


4 


PEDAL HOLD READ 


1 




2 


3 


PEDAL SW READ 




1 




1 


2 


MEMORY SW READ 


1 




0 


1 


PRESET SW READ 




1 




7 


28 


“1 






o 




6 


27 




GATE ARRAY 


o 






26 














Address 






P2 


4 


25 




J 




o 


3 


24 




ROM 






o 




2 


23 




Address — , 






o 




1 


22 






RAM 




o 




0 


21 




J 


Address 




o 




7 


17 


RD: RAM, GATE ARRAY READ PULSE 


o 




6 


16 


WR: RAM, GATE ARRAY WRITE PULSE 


o 




5 


15 


T1 : NOT USED 




1 


P3 


4 


14 


TO; LOAD (Serial Data INPUT from CMT) 


1 


3 


13 


INTI: ENCODER TRIG INPUT 


1 




2 


12 


INTO: NOT USED 




1 




1 


11 


TXD: MIDI SERIAL OUTPUT 


o 




0 


10 


RXD; MIDI SERIAL INPUT 


1 


RST 




9 


RESET PULSE INPUT 


1 


X2 




18 






1 


XI 




19 


J 






1 


Vss 




20 


GND 






1 


PSEN 




29 


READ PULSE FOR 


ROM ONLY 


o 


ALE 




30 


ADDRESS LATCH PULSE 


o 


EA 




31 


EXT ROM MODE (LOW) 


1 


Vcc 




40 


4-5V 




1 


1 



< Table 1 CPU ICS Pin Designation > 



DESIG- 

NATION 


PIN 

NO. 


FUNCTION 


I/O 


0 


1 


n 






1 


1 


2 








1 


2 


3 








1 


AD 1 


4 








1 


5 




UUU UA 1 A lOJKU 1 Dits; 


1 


5 


6 








1 


6 


7 








1 


7 


8 








1 


0 


17 


Ach-| 




O 


1 


18 


Bch 




O 


OUT 1 


19 


Cch 


WAVE OUTPUT 


o 


20 


Dch 


o 


4 


21 


Ech 




o 


5 


22 


FchJ 




o 


ALE 


9 


ADDRESS LATCH PULSE INPUT 


1 


CS 


10 


CHIP SELECT INPUT 


1 


EXTAL 


11 


MASTER CLOCK INPUT 


1 


XTAL 


12 


NC 




o 


TST 1 


14 


]gnd 




1 


2 


15 




1 


VS 


13 


Digital GND 


1 


VS 


16 


Analog GND 


1 


VD 


23 


Analog +5V 


1 


VD 


24 


Digital +5V 


1 



Table 3 DCO IC16 Pin Designation ^ 



DESIG- 

NATION 


PIN 

NO. 


FUNCTION 


I/O 




0 


8 




O 




1 


7 




O 




2 


6 




o 




3 


5 




o 




4 


4 




o 


DA 


5 


3 


D/A CONVERTER (12 bits) 


o 


6 


2 


o 




7 


1 




o 




8 


80 




o 




9 


79 




o 




10 


78 




o 




11 


77 


-1 


o 




0 


9 




1 




1 


10 




1 




2 


11 




1 




3 


13 


Keyboard and Switch Read 


1 




4 


14 


1 




5 


15 




1 




6 


16 




1 




7 


17 


_ 


1 




0 


18 




o 




1 


19 




o 




2 


20 


Keyboard and Switch Scan 


o 




3 


21 


o 




4 


22 




o 




5 


24 




o 




0 


41 


-I 


I/O 




1 


40 




I/O 




2 


39 




I/O 


AD 


3 


38 


Data Bus 


I/O 


4 


37 


I/O 




5 


36 




I/O 




6 


35 




I/O 




7 


34 


-J 


I/O 




0 


42 


1 


o 




1 


43 




o 




2 


44 




o 




3 


45 


ROM and RAM Address (lower 8 bits) 


o 


A 


4 


46 




o 




5 


47 




o 




6 


48 




o 




7 


49 


-1 


o 




12 


28 




1 




13 


29 


Address (for chip select) 


1 




14 


30 


1 




15 


31 


-1 


1 




0 


68 




o 




1 


69 




o 




2 


70 




o 


LC 


3 


71 


LCD Data 


o 


4 


72 


o 




5 


74 




o 




6 


75 




o 




7 


76 




o 




0 


65 


A -| 


o 


DC 


1 


64 


B S/H Channel Select 


o 




2 


62 


c -1 


o 


Dl 


0 


61 


IC18-,, 

IC19 J pulse 


o 


1 


60 


o 


SOUT 




59 


A/D Converter Channel Select 


o 


SCK 




58 


Clock Out (A/D Converter) 


o 


SIN 




57 


Bender, Modulation, Foot Control Data 


1 


ADC 




56 


A/D Converter Chip Select 


o 


LCE 




67 


LCD Write Pulse 


o 


RS 




66 


LCD Register Select L: Instruction H: Data 


o 


ROM 




50 


ROM Chip Select 


o 


ALE 




32 


ALE Pulse 


1 


RD 




27 


Read Pulse 


1 


WR 




26 


Write Pulse 


1 


RAM 2 [ 


53 


RAM Chip Select 


o 


LED 




25 


IC1 5 Latch Pulse 


o 


DCO 




54 


DCO Chip Select 


o 


RAMI 




51 


NC 


o 


OUTO 




55 


NC 


o 


NC 




23 


NC 


_ 


NC 




63 


NC 


_ 


VDD 




33 


+5V 


1 


VDD 




73 


+5V 


1 


VSS 




12 


GND 


1 


VSS 




52 


GND 


1 



< Table 2 Gate array IC7 Pin Designation > 



A7-A0 DC2-DC0 DA1 1 -DAO Dll DIO 



RS LCE 



LC7-LC0 




OUTO 



SCK ADC 



SIN SOUT 



R7-R0 



T3-TO T5 T4 

< Fig. 1 Gate array IC7 Block Diagram > 




<Fig. 2 DCO IC16 Block Diagram > 



7 
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CONTROLS READING 



Various function controls (switches, pots, external control 
jacks, etc.) on the JU-1 are read into the CPU ICS directly 
or through gate array IC7 or some appropriate devices 
(ADC, filter). Most of them are read group by group. 

• Keyboard, Panel Board A, Panel Board B (except for 
SW1 — SW3) and Volume Board 

These switches — total 81 are connected to gate array IC7 
through 8 by 1 1 matrix. Fig. 3. 



> h □ 

^"7 —ju (x4 y -f, it:' ^ — A, ^ 

it, CPUIC8t^M<Aiii it; 

t-"- h • T p-f IC7 

(ADC. 0 t 

I’o 

• MM. • df— K A. • Tfi- KB (SW 1 ~ 

swsmo. ^ U - A • dt - K 

>1 ^ft81(@C0X ^ -y -f 75^'ia 3 X) i 9 {7 8 X 11 

X)-v h Ij ^ Y— h • TP^IC7(7l^|^ 

-to 




<Fig. 3> 



Upon receiving switch scanning address on the CPU data 
bus PO. IC7 places latched data on TO — T5, of which TO — 
T3 are further decoded to have 9 address. The 11 rows are 
pulled to low one by one while the switches on the low row 
are read through RO — R7. IC7 sends the switch status to 
the CPU through PO. The Fig. 4 below shows the timing of 
the scanning/reading. 



CPU IC8;!i^''r'- 7^<XP0 j;9xA^> • TKpx$- X'- F • 
T P T IC77^ADUflWj-t-5> Y-h • T P T IC7 (ill 
' P-i:/KC LT I.' § 

(^XT -y Yc^'-l-kMi^Y- h • TPT IC7T) RO-7 X 
n. Y—9 • ^<X UT CPU IC8 (c$zim$fLi-t-o 
[x| 4 ii X A- A’ P/a-;^ Aii AX) 7 T = p X'T-t'o 



KEYBOARD 
7 rows 



PANEL, 
VOLUME 
BOARD 
4 rows 



KEYBOARD 
7 rows 




PANEL, 


1 1 


VOLUME 


KEYBOARD 


BOARD 


7 rows 


4 rows 


1 1 



r 



4ms 



4ms 



J L 



4ms 



J L 



4ms 



Sms 



Sms 



<Fig. 4> 



• Bender, Modulation and Foot Control (Jack Board) 

The wiper of these poentiometers are first connected to IC9 
which represents each setting in a digital equivalent. IC9 
selects among inputs based on a select data coming in to its 
SIN pin, sending a correct one to IC7 in timing with SCK 
(OUT timing clock.). 



• — — Pa ~7 'y F • upFp— 7P 

'y ^ • df — K ) 

C.tLUX>;-T'ij A(±. tk'^ii.Wizholz fzT Y ^ YW±.^ A/D 
a LtYo IC9(i. Yx • ir P X 

h • Y— X SIN IZJB tr ZtL h 3 x>co Afj Y SF/? L . SCK X) 
X T ^ P X"T-t-"'P X YMlz^m L SOUT i 9 1 U 'y 

FT^IC7UaiUi LtYo 



IC9 IC7 ICS 




Analog j ► Digital Serial Data — j — ► Parallel Data 

< Fig. 5 > 



DLSIN SCK SOUT EOC 




• Rotary Encoder 

Rotary Encoder has two outputs whose waveforms are 90 
± 45° out of phase to each other— the phase difference is 
reversed as the encoder rotates in opposite direction. 

The CPU increments a parameter value in proportion to the 
number of pulses as the encoder rotates CW and decrements 
as it rotates CCW. 



Counterclockwise 




PI -6 



• ^ IJ — • xpi] — — 

n_X Ij - . a:: P 3 -X"- X) DIRECTION i: TRIG, 'i'i7jX)ffiJ (7 

i±. m(^9o±45^y)mmYY) 0 x-to 

= ./ F • F 'j CPUIC8 tnt 

1 tPl -6izA>) ^ToCPU (iTX) F 'J A"-xifXf[F;^>Tin|te7/ 
fl,] $• . tfz'-'°YXCr>tkizX-yX [n | Y TJ W? L ^ T o 



Clockwise 




<Fig. 7> 
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'yhs •yp-y-^l' (i^-V^-y^*^ — K) 

'y f-c7^^>/:f7[i^4y)tit;CPUIC8y5Plt^ii: 
A t -to t- ib\ FVR SW tii-7-y h • n > h o -;w • -r 
.y^(CV-y h • A'lj 






Switch Name 






CPU 

ICS 

PI 


0 


PRESET GROUP 


0 


1 


a 


MEMORY GROUP 


D 


1 


a 


PEDAL SWITCH 


0 


1 


a 


PEDAL HOLD 


0 


1 


4 


FVR SW (FOOT CONTROL) 


1 


0 


5 


MEMORY protect SWITCH 


0 


1 



• PRESET, MEMORY (Panel Board B), Pedal, Foot and 
Memory Protect (Jack Board) 

These switches are read into the CPU directly as shown in 
Table 4. 

NOTE: FVR SW ON = FOOT CONTROL jack plugged. 



LED LIGHTING AND CONTROLS SWITCHING 



Switchings of CHORUS, HPF and BENDER POLARITY 
are made by the control signals from latch IC15. ICISalso 
latches LED lighting data. IC15 latches these data on an 
LED supplied from pin 25 of IC7. 



LED(7)*'JCr. • '<=7 -(nWM 

HPF. A— • t°t ') t '! — ArtilJfP'fg'-^[±7 ’y f- 
IC15 j; 9 L ^ 'y f- IC15 !i. -F<7)f'tk(;LEDco*'j:TA 
— ^ L 

IC15*^'A"- t 1 1 -y t-t ^ t 4 5 . > t'li IC7 <7)25 b° > LEDiro-f- 
^5 iSi fL S "Po 







Latch IC15 I 


QO 


Q1 


02 


03 


04 


05 


06 


07 


OCTAVE 

TRANSPOSE 

LED 


KEY 

TRANSPOSE 

LED 


PORTA- 

MENTO 

LED 


CHORD 

MEMORY 

LED 


CHORUS 

SWITCH 


HPF A 
SWITCH 


HPF B 
SWITCH 


BENDER 

POLARITY 

CLOCK 



DMUX ANDS/H 



Data for controlling VCF, VCA and subsequent stages are 
fed from DAC RA3 and IC1 to IC18 AND IC19 in multi- 
plexed analog form as shown below. IC18 and IC19 
demultiplex the data and sample each of the signals into the 
correct destination. Note that IC18 7302 has hold capacitors 
built internally. 






VCF. VCA^^f|5iJfp-r^A-^{±. DACRA3. 

§fL. IC18. IC19 tcA 9 b(7)5l!7)x"-^t±Eyl 8 c7)j; T tc 

IJ ^fi<7) T n • X'- ^ T'-fo 
IC18. IC19(±. 

< T"-A — K L S -po 

aO IC18 7302iiPjS5tc A-;u K • >x">-V E^<-y V r-ttf 

o T ^ -po 



IC18 Enable 


- 


r 


- 


6 


7 


- 


- 


0 


1 


2 


- 


3 


- 


4 


- 


5 


IC19 Enable 


3 


4 


5 


- 


- 


6 


7 


- 


- 


- 


0 


- 


1 


- 


2 


- 


TP-2 

D/A OUT 
(Trig. 

CN5-1 pin) 


. A 5 




















1 


^ 


















DATA 


VCA 

CV 

D 


VCA 

CV 

E 


VCA 

CV 

F 


VCF 

RESO- 

NANCE 


VCA 

LEVEL 


MIDI/ 

FOOT 

CONT 

Volume 


CHORUS 

LFO 


VCF 

CV 

A 


VCF 

CV 

B 


VCF 

CV 

C 


VCA 

CV 

A 


VCF 

CV 

D 


VCA 

CV 

B 


VCF 

CV 

E 


VCA 

CV 

C 


VCF 

CV 

F 



<Fig. 8 > 
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A 


B 


c 


IC18 OUT 


IC19 0UT 


0 


0 


0 


0 


VCF A CV 


0 


VCA A CV 


0 


0 


1 


1 


VCF B CV 


1 


VCA B CV 


0 


1 


0 


2 


VCF C CV 


2 


VCA C CV 


0 


1 


1 


3 


VCF D CV 


3 


VCA D CV 


1 


0 


0 


4 


VCF E CV 


4 


VCA E CV 


1 


0 


1 


5 


VCF F CV 


5 


VCA F CV 


1 


1 


0 


6 


RESONANCE CV 


6 


VOLUME CV 


1 


1 


1 


7 


VCA LEVEL CV 


7 


CHORUS RATE CV 



< Table 6 > 



IN 

7302 ^ 


) (l) (l) (l) 


INH 


VodCL 
IN U 
GND E 
A E 
B E 
c E 

INH [T 
Vee E 


W 

TOP VIEW 


lelouT 7 
mOUT 6 
iSOUT 5 
I30UT4 
I2 out 3 

IDout 2 
HouT 1 
SOUT 0 


r 


EVEL SHIFTER AND 
1 OF 8 DECODER 


AUTO ZERO _©v*i 
CONTROL 

— ®V(* 














□ 



















i 




'f 














































J 


















rn 








E 






























c:: 


















HOLD 

CAP5_ 


L 


: 


: = 


L‘ 


: : 


. .. 
[I 


BUFFERS 

-I (Dghd 



< Fig. 9 > 



VCF, VGA 



VCF serves as a 24dB/oct (12dB/oct x 2) state variable 
filter, which is composed of BPF and LPF. 

VGA section has both LINEAR control input and 
EXPONENTIAL control input. The control voltage of VGA 
GV is applied to LINEAR input and the control voltages of 
VGA LEVEL and GOMPANDING GV are applied to EXPO 
input. 

Each pin of IR3R05 has the function as shown below. 

The numbers in parentheses correspond to pin numbers. 

IN (1) Signal Input. 

FREQ (2)'| 

RESO (3) I GV Input. These GVs determine timbre and 
LINE (4) I level of a Sound. 

EXPO (5) J 

G1 (13) shows the waveform (Fig. 11) of a signal which 
passed through BPF. 

G2 (12) shows the waveform (Fig. 12) of a signal which 
passed through LPF. 

G3 (11) shows the waveform (Fig. 13) of a signal which 
passed through LPF + BPF. 

G4 (10) shows the waveform (Fig. 14) of a signal which 
passed through LPF + LPF. 

LOAD (6) shows the waveform of a signal which passed 
from G4 through the buffer. 



VCF. VGA 



IC17 IR3R05J;iVCF. VCAffl IC T' 

VCF 24dB/oct (12dB/oct x 2) ^ BPF fc LPF 

VGA LINEAR L EXPONENTIAL ^7) 2 o<75 n > h 

b a-;i.A±j . VCA CV I± LINEAR VGA 

LEVEL t COMPANDING GV !± EXPONENTIAL 
'Ot-To 

IN (1 ) 

FREQ ( 2 ) 

RESO ( 3 ) 

LINE ( 4 ) 

EXPO ( 5 ) 

Cl (13) 

C2 (12) 

C3 (11) 

C4 (10) 

LOAD ( 6 ) 



I 3 > h C7 



BPF^ffi o (Elll) 

LPF Sr a o tL ft <75 It -5|- ( g] 1 2 ) 

LPF + BPF ^ 31 o (EU3) 

LPF + LPF ^ a o ft CO It ( BU 4 ) 

C4*" G ^ < V V r "xa 0 lA it 




Cl C2 C3 C4 LOAD 



INPUT: O/ f = 200Hz SETTING: FREQ MID, RESO MIN 
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CHECKING AND ADJUSTMENT 

In Items 1 thru 4 same steps or statements appear repeatedly — may be confusing; this is because the test program is designed 
to meet testings intended to 'carry at random. 

Verify the power system before attemping any electrorical maintenance. 



1. POWER SUPPLY 

Check Power Supply board for DC voltages: 

VOLTAGE TO RE LANCE 

+5V ± 0.2V 

+15V ±0.5V 

-15V ±0.5V 

2. LCD 

With power OFF 

2-1. While holding [OCT DOWN] and [MIDI], turn the 
power ON. 

LCD will indicate either: 

[RAM CHECK OK!!] or [RAM wr/rd ERR!!] 

Ignore the indication: to be checked later. 

2- 2. Press [MIDI]; all of the LCD segments should light. 

Press [MIDI] again; the segments will go off. Verify 
the bright backlighting EL. 

3. INITIALIZATION 

With power OFF 
BATTERY 

3- 1. Check the battery voltage at pins 24 (Vdd) and 12 

(GND) of IC13 RAM. The reading must be between 
2.8 and 3.5V. 



RAM READ/WRITE 

3- 2. While holding down [OCT. DOWN] and [MIDI], 

switch the power ON. 

LCD should display [RAM CHECK OK!!] 

If LCD indicates [RAM wr/rd ERR!!] , check the RAM. 

NOTE: 

This step is so programed that the pre-existing RAM 
memory is kept intact. 

4. RAM INITIALIZATION 

4- 1 . Set MEMORY PROTECT to OFF. 

4-2. Turn the power OFF. 

4-3. While holding down [PORTAMENTO] and [DATA 
TRANS] , turn the power ON. LCD will display [Initiz 
Funct ram] and TUNE/FUNCT; MIDI program is 
transferred into the RAM. 

If not "Initialized" i.e. [CHECK BATTERY!!] is dis- 
played, RAM is under either of the following condi- 
tions: 

Memory has been destroyed due to poor 
backup. 

No RAM initialization has been done. 

4-4. Turn the power OFF. 



USS • 

31 '7 CL h i) ^ ^ o 



1 . :i- "y ^ 

la. / '7 7^ u — 

RAM (IC13: 5517) VDD (PIN No.24) 

GND4ffi-T (PINNo.12) reimE SiJ^-t -5> o -^2.800-4- 
3.500V 

lb. DC 

7 ON lz-t:ho 

— -4-5V 4-5.0 + 0.2V 

+ 15V -bl5.0±0.5V 

-15V -15.0 + 0.5V 

★ ^chECK BATTERY ! ! \ j t LCD lzm^<$tlfzm 

XK 

n 

©RAM ram D 14^ A T m (til 

nx 

(Dram l ^ -7 -f T — v'-v 

X»T\ 3 . RAM — X<7yM ^ L fz 



2 . LCDf^x y ^ 

2-l.mvi>^— 0. OEF L. COCT. DOWN] E [MIDI] 

G ^ ON (3-D -s. o - ^0# LCD 
r RAM CHECK OK ! ! j A* C (i'iKSo 
r RAM wr/rd ERR ! ! j A' C 

3m'MmLfzmn^^-y 

2~2.U^m^^X [MIDI] L. W-rX tizLCDX^^xyy 

> h 0 MViilOKo EL D< -y X co 0?in;i) 

© L T ^ ^ A L ^ ft 1ST ^ o 

3 . RAM^Jz 'y<7 

3a . 

2-l.mx>m^ii. RAM (IC13:5517) ^ 

tlfzO. 

tram wr/rd ERRllj RAM IC13^P-<-l)o 

3b. T — 'V-V’Vd'X 

RAM XI 4' — -V ^ -f X (c li 2 M ») * ^ o xoTixl|if> ^ 
ROM (ICIO 127128) TT RAM ter- X -Tfe© $ fL § o 
( 1 )TUNE. FUNC L MIDI ^ ^ -f X/ 

( 2 ) MEMORY^ ^ r T Xo 
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CAUTION 

Step 4-5 erases the previous sound data (factory MEMORY 
preset or user's program) while making MEMORY sounds 
identical to those of PRESET. To avoid this from 
happening, saving RAM data on the tape before initializa- 
tion is recommended. 

4-5. While holding [PORTAMENTO] and [KEY TRANS] , 
turn the power ON' [Copy Prest -> Memry] will be 
shown and the factory PRESET data is entered into 
the RAM. 

TEST MODE 

1. Entering Test Mode 

1-1. While holding [OCTAVE DOWN] and [TUNE/FUNC] , 
switch the power ON. LCD will display [$ADJ/INS 
MODE!!] 

In the test mode the following four buttons change func- 
tion for test purpose. Each initial setting is shown as ON or 
OFF. 



SWITCH 

(DEFAULT) 


LCD 


FUNCTION 


MOD RATE 
ON 


NO CHANGE 


Puts key assignment to ROTARY 
mode- 

modules are assigned to the keys 
in cyclic order form channel 1 . 

If the assignment is disordered 
due to inadvertent key pressing, 
simply touch this button for 
recovery. 


MOD DEPTH 
ON 


[$adj VCF 
sine] 


VCF test setting data is ready for 
use. 


BRILLIANCE 

OFF 


NO CHANGE 


HOLD ON or OFF 


ENV TIME 
OFF 


[$adj BASIC 
wave] 


Puts the circuitry into the basic 
test setting. 



BASIC SETTING 

Every PARAMETERS and their values can be checked on 
LCD by pressing [ENV TIME] and [PARAMETER 
SELECT] then rotating a-DIAL. Shown below are those of 
basic test parameters; otherwise 00. 

CAUTION 

When having checked PARAMETERS, be sure to pless 
[MOD DEPTH] to turn BASIC setting OFF before 
beginning 5. VCF CUTOFF FREQUENCY. 



3 b - I . MEMORY PROTECT X ^ y T OFE izL « 

?l§ix^ 'y OEE 

3b-2. [PORTAMENTO] E [DATA TRANS] 

$ A A' C "S; itK ON E. '"Initlz Funct ramj 

7Jn § pL ^ — T ^ ^ ^ X' $ pL -5 o 

^CHECK BATTERY!! j ^<-yT'j- 

RAM ^^'-y x 'j 

RAM 

3 b-3. MEMORY^7!)^Ti^flT>^^§±§^Ii.^feT'"-^-<50Ao 
tCx — o— (2)X)^— 

X^ y fflOFFtc L. [PORTAMENTO] E [KEY 

TRANS] W $ A A* C [{ft ^ ON L ’’Copy pre- 
st ^ Memry j t $ fl ^ — Y y x ^ X' $ ix -5 o) ^ 1 T A* P o 

★ ( 2 )MEMORY^-f -'>y X ^ X'^mitT-S E. « 

MEMORY^ i'O^) RAM {c PRES 

ET 3 b°- § A S CD T\ 

® PRESET E MEMORY E RcPfxASo 

RAM ^ ^ 

#5- L A *] . ^ < ’y x ' j - A T V ^ ^ A E TMEMORY ft 

A- 1 > 0#PJ,5T [i f f A- p [± A D „ 

^ y X E X' o A C . MEMORY PROTECT X 
4 ON TT^o 



4 . K<7)is:S::^>S 

r^llrT-K(±. COCTAVEDOWN] E [TUNE/FUNC] 

L AEl^o TcDBT, a — r-TE — ^ Ij 

- K E A- 9. LCD r$ADJ/INS MODE ! ! ! j E A tl 

•S.O p]0$U VCF <D|)f®m^€LX - Y-A'CPUUrLAT 

itL-2)o 

vR'JIrT- KBA. ITf'CO 4 o AfitgA' TONE MODIFY X)]tHg U 

f"L (2)E®(D]R]AEiC-ON E 

E 



[XT 

FfSA 

HfCDON/OFF 


'"LCDOTR^j 


OlMOD RATE] 
ON 


'"LCD h Vl'oj 

v-f L 4 b (f?ij : 1^2^ 

4^ 5^ 6^ 3 ) <7)X\ IT 1 6 

(TV ^ J; D 


©[MOD DEPTH] 


'~$adj VCF sinej 


ON 


VCF liSfflSax — X — y -y ho 


©[BRILLIANCE] 


rLCDX^7F(i, SiUbC't'oj 


OFF 


HOLD ON/OFF ( r XPHifT) 


0[ENV TIME] 


'~$adj BASIC wavej 


OFF 

1 


SAtZ'yXT >XXAXo 
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NOTE: 

Pressing any key on the keyboard will replace parameter 
value (rightmost figure) with the module number being 
assigned to the key. Rotating a-DIAL will replace the 
module number with a new parameter. 



PARAMETER 


VALUE 


PARAMETER 


VALUE 


DCO RNG 


8' 


DCO ENV 


K 


DCO BEND 


12 


PULSE 


01 


PW/PWM 


80 


PWM RATE 


80 


HPF FREQ 


01 


VCF FREQ 


127 


VCF ENV 


K 


VCF KYBD 


14 


VCA LEVEL 


127 


VCA ENV 


K 


CHORUS 


OFF 


CRS RATE 


64 


LFO RATE 


80 


ENV LI 


127 


ENV L2 


127 


ENV L3 


127 


ENV T4 


10 







5. VCF CUTOFF FREQUENCY 

Allow at least 10 minutes for warm up. 

5-1. Enter TEST MODE. 

5-2. Connect oscilloscope (0.5V/div, Ims/div) to TPS (MIX 
OUT) of Main Board. Ground scope to TP1 Main 
Board. Monitoring should be used. 

5-3. Hold 2nd low C key (C4); it should be assigned Module 

1. 

5-4. Adjust VR1A on the module for the maximum ampli- 
tude — 0.8—1 .5V. 

5.5. Repeat steps 5-3 and 5-4 for the reminder. 

5-6. Play C6 key for each module and check for unchanged 
amplitude. 



6. DCO 

6-1. Press [ENV TIME]; [$adj BASIC WAVE] will be dis- 
played and the basic patches are set. 

In the following table action must be carried out from 
left column to the right, then the left colum of the 
next column. 

PARAMETER names and associated value can be 
changed by rotating a-DIAL. 

When a key is played, the rightmost figure of a para- 
meter value is replaced by the Module number, which 
in turn replaced by a new value as the a-DIAL is 
rotated. 

6-2. Verify the equal waveform and level by pressing C4 
key 6 times. 

6-3. Press [PARAMETER SELECT]; [DCO RNG=8'] will 
be displayed. 

6-4. Press [VALUE]; hold C4 key; rotate a-DIAL to dis- 
play [DCO RNG 32' ^ 16' 8' 4'] and verify one 

octave changes of the pitch. 



[PARAMETER SELECT] a-DIAL 

PARAMETER ^ VALUE ho 

■y T ^ PARAMETER cA VALUE Ji. PIT soil <0 Xzh 

ho V value li. TT 0 0 X^h. 

★ ^ it4f 

VALUE 60 A-UTT-f 

• i->y<-lz^hho 1^. A 60 a-DIAL^ 
[U L VALUE ^ L A- DT L STfif L VALUE 
$tlho 



PARAMETER 


VALUE 


PARAMETER 


VALUE 


DCO RNG 


8' 


DCO ENV 


K 


DCO BEND 


12 


PULSE 


01 


PW/PWM 


80 


PWM RATE 


80 


HPF FREQ 


01 


VCF FREQ 


127 


VCF ENV 




VCF KYBD 


14 


VCA LEVEL 


127 


VCA ENV 


K 


CHORUS 


OFF 


CRS RATE 


64 


LFO RATE 


80 


ENV LI 


127 


ENV L2 


127 


ENV L3 


127 


ENV T4 


10 







5 . VCF:^ F :t . 37 V 

A o T C If A' 0 A L ! 

VCFiMSTW-feT-^-T -y h 

ATA (CMOD DEPTH] A#To) o A'>aX3-V° 
(0 . 5V/DIV. 1 ms/DIV U -fe y b L T D < o) S' ^ f 
> A - KT-60 TP 3 (MIX OUT) „ Rift 



-Tho (GND i±. ^ KT60TPlUftl£TAo) 

C4key (TT C 2 # @ X) Ckey) AW^xSALUT; 
'V ^ 1 ~ 6 h X>r\ ^ ^ V ^ — ;k A' A 

tcTf f 0 VCF FREQ. (VR1A- 

F) i:mMi-ho A6O0#. 0.8-1.5V 60fQH(;AoT 
6'tUfOKo TElTISIxA $ A C C6 

key TT60^ 'V ^ — .-kT-mETTAT 

T 6 ^ A V ^ A L OKo 

6 . DCOf^x y ^ 

TONE MODIFY 60 [ENV TIME] S-fflTL. r^adj BASIC 
WAVEj 'y -r ^ xTUA^o 

:t->oX3-TA OUTPUT V-y -y S'UliMTAo 

iti2AffTLLCD60fji^tc^V^- 
;k • T > ^ $ T -5. o ^ 60 A . A CD 0#^ PARA- 

METER 60fiiA\ A < A A A L AT ^ 60 TALI; 
-thz L„ ili). a-DIAL A 0T A fifL 6 ^PARAMETER 
60fit '§■ tlho 

C4key A6[1]W$ AT, T A ^ -A A L 60(Lfj?feT, 
p-<;kA[pI LTT A A L A5itST -5)0 
[PARAMETER SELECT] AWT A , ^dcO RNG = 
8'j [VALUE] AWL, C4keyAW$ 

A A AT, a-DIALATTUlU L, DCO RNG A ^ 32 ' 
-^16'^8'^4'j L^A, A 

ALAmiSTAo 
PITli^ftULTIitll-TAo 
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6-5. Similarly, check the items in the table below. 



a-DIAL 


LCD 


Press 


Check 




DCO RNG = 8' ^8' 


PARAMETER SELECT 






PULSE = 01 


VALUE 






PULSE = 01 ^00 


PARAMETER SELECT 


no sound heard 




SAWTOOTH = 00 


VALUE 


no sound heard 




SAWTOOTH = 00->01 


C4 key 6 times 






SAWTOOTH = 00-^02 


C4 key 6 times 






SAWTOOTH = 00^03 


C4 key 6 times 


waveforms equal the previous one in 




SAWTOOTH = 00^04 


C4 key 6 times 


shape and amplitude 




SAWTOOTH = 00 ^ 05 


C4 key 6 times 




left 


SAWTOOTH = 00^00 

1 


PARAMETER SELECT 


no sound 



6-6. Reset scope to 2ms/div. 



right 


SUB LEVEL = 00 


VALUE 


no sound 


right 

right 

right 


SUB LEVL = 00-»01 
SUB LEV L = 00-^02 
SUB LEVL = 00^03 


C4 key 6 times 
C4 key 6 times 
C4 key 6 times 
PARAMETER SELECT 


Leveies increase as VALUE is increased 
while no difference among modules 


left 


SUB = 00 


VALUE 


no sound 


right 

right 

right 

right 

right 


SUB = 00^01 
SUB = 00->02 
SUB = 00^03 
SUB = 00->04 
SUB = 00^05 


C4 key 6 times 
C4 key 6 times 
C4 key 6 times 
C4 key 6 times 
C4 key 6 times 


Waveform chages as the VALUE changes 
while no change is noted among modules 



6-7. Reset scope to Ims/div. 



left 

left 

right 


SUB LEVL = 03 
SUB LEVL = 03 -^00 
NOISE LVL = 00 


PARAMETER SELECT 
VALUE 

PARAMETER SELECT 
VALUE 


no sound 
no sound 


right 


NOISE LVL = 00->03 


C4 key 6 times 


no level difference among modules 




NOISE LVL = 03^00 


PARAMETER SELECT 


no sound 




PULSE = 00 


VALUE 


no sound 


right 


PULSE = 00^03 


C4 key 6 times 


All modules are Pulse Width Modulated 



a- 

DIAL 


LCOa^ 


f¥ ^ X 2, SW 




i-; 


DCO RNG = 8’^8’ 


PARAMETER SELECT 






PULSE = 0I 


VALUE 




ii 


PULSE = 0l^00 


PARAMETER SELECT 


ttiTj: < 4'2>o 




SAWTOOTH =00 


VALUE 






SAWTOOTH =00 ^01 


C4key 6IH 






SAWTOOTH = 00 ^02 


C4key 6[sl 




Ti' 


SAWTOOTH = 00 ^03 


C4key 6 HI 






SAWTOOTH =00 ^04 


C4key 6 HI 






SAWTOOTH =00 ^05 


C4key 6 HI 






SAWTOOTH =00 ^00 


PARAMETER SELECT 


tii ^ ^ ' o 




yf, 


SUB LEVL = 00 


VALUE 




yf, 


SUB LEVL =00 ^01 


C4Key 6H1 




yfi 


SUB LEVL =00 ^02 


C4key 60 


T'$)2>o 




NOISE LVL = 00 ^03 


C4key 60 


< 4' 2,0 






PARAMETER SELECT 




Ai 


SUB =00 


VALUE 


LH ^ t'o 


y(, 


SUB =00-^01 


C4key 60 


^ a. — ju cx: cDiaAdyMi u L Tab 2>o 


y(, 


SUB =00^02 


C4key 60 




y(i 


SUB =00-^03 


C4key 60 




yU 


SUB =00-^04 


C4key 60 




W'l 


SUB =00-»05 


C4key 60 




- c: Z-yf '>0X3 — ^“cT^-b .y -r ^ > ^"^ 7i:(X)lms/DIVI 


ZU-to 








PARAMETER SELECT 






SUB LEVL = 03 


VALUE 




/■-; 


SUB LEVL = 03^00 


PARAMETER SELECT 


< 4'2,o 


'f 1 


NOISE LVL = 00 


VALUE 




'{ i 


NOISE LVL = 00^03 


C4key 60 


^ -X a .— ;lxx cou^;uA'lw) u Tafe2>o 




NOISE LVL = 03^00 


PARAMETER SELECT 


< ^j.'2>o 


A-: 


PULSE = 00 


VALUE 


tfj ^ 


4\ 


PULSE = 00 -^03 


C4key 60 


:k^iyzL—Jl^lZPWMA'A'A'z>Xl'yS>o 



CENVTIME] ^ 4 > -6 o A4key^# L T t t , TUNNER 

[TUNE] L. Or-DIAL L h°-y ^ (Jir— ii-f -S - i: $-5ilS-r -2>o 
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6-8. Press [ENV TIME] (basic setting). 

6- 9. Press [TUNE/FUNC], Hold 2nd low A key (A4), 

rotate a-DIAL; verify the pitch change. Also check 
LCD frequency reading and its accuracy. 

Arrow heads must appear on both sides of the reading. 

7. HPF 

7- 1. Press [ENV TIME] for basic setting. 

7-2. Press [PARAMETER SELECT] and select [HPF 
FREQ=01] by rotating a-DIAL. Press [VALUE] . 

7-3. While holding down C4 key, rotate a-DIAL right or left 
to show [00 -^01 02 03] ; the waveform should 

change as shown below. 




Fig. 1 

8. OUTPUT LEVEL 

8-1. Plug voltmeter (or scope) to both OUTPUT jacks. 

8-2. Press [ENV TIME] (basic setting). 

8-3. Raise VOLUME to the maximum. 

8-4. Press C4 key. The level difference between both 
channels must be within 0.1V with the reading ranging 
0.8-1. 5V p-p. 



9. CHORUS 

9-1. Press [ENV TIME] (basic setting). Press [PARAME- 
TER SELECT]. 

9-2. Select [CHORUS = OFF] with a-DIAL and press 
VALUE. 

9-3. While pressing C4 key, turn ON and OFF CHORUS 
with the a-DIAL. At the same time observe the scope 
for the waveform change as shown below. 




Fig. 2 



7 . HPF^ X 'y ^ 

CENVTIME) ^ [PARA- 
METER SELECT] a-DIAL$r:Lftcia L.‘‘HPF FREQ 

= 01j [VALUE] $-#1-oC4key^# § 

a-DIAL L. ''00^01^02^03 j 

SZ. t (01 #0(0 




0 2 



00 ^ 


01 




02 


N 


03 1 


k 






V 










z 



01 



8. OUTPUT X y^ 

OUTPUT y A* y y 

[ENVTIME] y T ^ >y"Ui-.g)o VOLUME 

C4key X. OUTPUT & 



9 . CHORUS^^x y 

[ENVTIME] 'y T- ^ [PARA- 
METER SELECT] L. a-DIAL L, rCHORUS 

= OFFj tm^LfztZSr- [VALUE] ^#-UoC4key^W$ 
X.^-*^'Ca-DIAL^^^U[l] LTOFF^ONjUl-^ 
i* < V L (0 2 #BS) -2) o 
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FUNCTION MIDI 
SWI SW2 



PARAMETER 

SELECT VALUE 



NAME 

SWT 



WRITE 

SW8 



SW4 



2 
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ROM REVISION 

Ver. 1.5 (2.5U) 

ROMs of this version incorporate the updated that implements the 
following: 

Increase the resolution of a transmitted MIDI data "Pitch Bender 
Change"; from 9 bits to 14 bits. 

Correct LCD misdisplay taking "successive TUNE/FUNC. or 
MIDI writing" against MEMORY PROTECT. 

Change MIDI exclusive receiving routine to relieve one JU-1 
from: being its certain functions, expect keyboard play, disturbed 
by a received exclusive message including TONE NAME sent from 
the other JU-1 . 

Eliminate Discrepancy Between Parameter Value and LCD Indica- 
tion in TONE MODIFY Mode 

If a-DIAL is overturned past an "extreme" on the display in 
TONE MODIFY mode, a parameter follows the rotation up to 
several turns, incrementing or declementing its value. 

Returning the dial, however, does not allow the display to keep 
the "extreme" indication waiting for the parameter value to 
match. 

i.e. the indication shifts toward the center, leaving the discre- 
pancy between the extreme and the over-value. 

Ver. 1 .5 defeats the a-DIAL output exceeding an extreme. 
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6-voice polyphonic synthesizer 



6-voice polyphonic synthesizer 



MODEL JU-1 MIDI Implementation Chart 



MODEL JU-1 MIDI Implementation 









Transmitted 


Recognized 


Remarks 




Function 










Basic 


Default 




1 - 16 


1 - 16 


memorized 


Channel 


Changed 




1 - 16 


1 - 16 






Default 




Mode 3 


Mode 1, 3 


memorized 


Mode 


Messages 




POLY, OMNI OFF 


MONO, POLY, OMNI ON/OFF 




Altered 




************** 


MONO(m %1)^Mode 1, 3 




Note 






12 - 108 


0-127 




Number 


True voice 




************** 


12-108 




Velocity 


Note ON 
Note OFF 




o 

II 

> 

c 

CD 

* X 


O V = 1-127 
X 


The velocity value can be 
changed by FOOT 
CONTROL volume. 


After 


Key's 




X 


X 




Touch 


Oh's 




X 


* 




Pitch Bender 


* 


* 0-12 semi 


9 bit resolution 






1 


* 


* 


Modulation 






4 


* 


* 


Foot Control 






5 


X 


* 


Portamento Time 


Control 




7 


* 


* 


Volume 






64 


* 


* 


Hold 


Change 




65 


* 




Portamento Switch 


Prog 






* 0-127 


* 0-127 




Change 


True # 




************** 


0 - 127 




System Exclusive 


* 


* 




System 


Song Pos 




X 


X 






Song Sel 




X 


X 




Common 


Tune 




X 


X 




System 


Clock 




X 


X 




Real Time 


Commands 




X 


X 




Aux 


Local ON ' OFF 




X 


o 


memorized 




All Notes OFF 




O (123) 


O (123 - 127) 




Mes- 


Active Sense 




X 


O 




sages 


Reset 




X 


X 




Notes 


* : Can be set toOor X manually, and memorized. 



Mode 1 : OMNI ON, POLY Mode 2 : OMNI ON, MONO O : Yes 

Mode 3 : OMNI OFF, POLY Mode 4 : OMNI OFF, MONO X : No 



MIDI IMPLEMENTATION 

ve rs ion 1. 1 
Oc t. 29 1985 



TRANSMITTED DATA 



Status 
1081 nnnn 



Second 
0kkk kkkk 



Third 
0VVV vvvv 



Desc r ip t ion 



Note ON 

kkkkkkk = 12 - 108 
vvvvvvv = 16 - 127 
(FOOT CONTROL ON ,) 
vvvvvvv = 64 
(FOOT CONTROL OFF) 



0000 0001 0VVV vvvv 



0000 0100 0VVV vvvv 



1011 nnnn 



0111 0VVV vvvv 



0100 0000 0111 1 1 1 1 
0100 0000 0000 0000 



1110 nnnn 0bbb bbbb 0bbb bbbb 



1011 nnnn 
1011 nnnn 
1011 nnnn 



0111 1011 0000 0000 
0111 1100 0000 0000 
0111 1 1 1 1 0000 0000 



Hold ON 
Hold OFF 

Portamento ON 
Portamento OFF 

Program Chan'ge 
PPPPPPP = 0 - 127 

Pilch Bender Change 

ALL NOTES OFF 
OMNI OFF 
POLY ON 



Notes : 

»1 The data to be transmitted (0vvvvvvv) In each FOOT CNT 
• function is determln&d by the position of Foot Control 
volume as shown In the table below. 



1 TransmI t tod 


data 


1 FOOT CNT 


func t Ion 




j vvvvvvv 




I DYNMCS J 


AFTER 


1 VOLUME ! 


! Note ON ve lo 


city 


! 16 - 127 : 


64 


! 64 1 


I Fool Control 




1 j 


0 - 127 


! \ 


J Volume 




1 ; 




: 0 - 127 I 



transmitted 



While ’CHORD MEMORY’ is on. modified notes with CHORD MEMORY 
are t r ansm 1 t te d . 



♦2 Transmitted if the corresponding function switch is ON. 
( The Foot Control corresponds to the AFTER switch in 
the MIDI function. ) 

♦3 0 - 63 : MEMORY GROUP 

84 - 127 : PRESET GROUP 

*4 When power up or MIDI channel number Is set, 



RECOGNIZED RECEIVE DATA 



1000 nnnn 

1001 nnnn 



0kkk kkkk 
0kkk kkkk 



Third 
0WV vvvv 



1001 nnnn 0kkk kkkk 0vvv vvvv 



1011 nnnn 



Desc r Ip t Ion 

Note OFF, ve 
Note OFF 
kkkkkkk = 0 



loc 1 ty Ignored 
- 127 (12 - 108) 



Note ON 

kkkkkkk 0 - 127 (12 - 108) 
vvvvvvv = 1 — 127 



0VVV vvvv 



Foot Con t ro I 
vvvvvvv = 0 - 127 



1011 nnnn 0000 0111 0vvv vvvv 



1011 nnnn 
1011 nnnn 



1011 nnnn 
1011 nnnn 



0100 0000 
0100 0000 



1100 nnnn 0ppp pppp 



1101 nnrjn 0vvv vvvv 



1110 nnnn 0bbx xxxx 



1011 nnnn 
1011 nnnn 
1011 nnnn 
1011 nnnn 
1011 nnnn 
1011 nnnn 
1011 nnnn 

Mil 1110 



0111 1010 
0111 1010 
0111 1011 
0111 1100 
0111 1101 
0111 1110 
0111 1111 



01xx xxxx 
00XX xxxx 



00XX xxxx 



0111 1 1 1 1 
0000 0000 
0000 0000 



Hold ON 
Hold OFF 

Portamento ON 
Portamento OFF 

Program Change 
PPPPPPP = 0 - 127 

Channel After Touch 
vvvvvvv =£ 0 - 127 

Pitch Bender Change 

Local OFF 
Local- ON 
ALL NOTES OFF 
OMNI OFF 
OMNI ON 
MONO ON 
POLY ON 

Active Sens ing 



No tes : 

♦1 Note numbers 
* the nearest o 



•utside the range 12 ~ 108 are transposed to 
:tave inside this range. 



While ’CHORD MEMORY’ is 
are sounded. 



modified notes with CHORD MEMORY 



♦2 Received If the corresponding function switch is ON. 

♦3 The Foot Control can be recognized specifically when 
AFTER is selected in the FOOT CNT function and AFTER 
in the MIDI function Is on. and works just like the 
Channel After Touch. 



»4 0 



63 



MEMORY GROUP 
64 - 127 : PRESET GROUP 

*5 Ignored during any key on. 

♦6 Mode Messages (123 “ 127) are also recognized 
Mode Messages are recognized as follows: 



POLY ON (127) 



OMNI OFF (124) ! OMNI = OFF 

! POLY 



OMNI ON (125) I OMNI = ON 
! POLY 



MONO ON Cl 26) 



OMNI = OFF 
MONO 



ALL NOTES OFF. 



MONO ON (126) 
mmmm <> 1 



OMNI = ON 
POLY 



'CHORD MEMORY’ 



3. TRANSMITTED EXCLUSIVE MESSAGES 



♦Transini I ted If EXCL in the MIDI function Is on. 



3. 1 All Tone Parameters with Tone names ( APR ) 



When the Group, Rank or Number Is changed. 



Byte 



Description 



a 11 1 1 0000 
b 0100 0001 
c 0011 0101 
d 0000 nnnn 

e 0010 0011 
f 0010 0000 

g 0000 0001 

h 0vVv vvvv 
I 00 I t 1 1 I t 
.i 1 1 11 0111 



Exc lusive status 
Roland ID tt 

Operation code = APR (all parameters) 

Unit # = MIDI basic channel, nnnn =0-15 
where nnnn + 1 = channel U 
Formal type ( JU-l.JU-2 ) 

Leve I « = 1 
Group If 

Value ( 0 - 127 ) 

In sequence (36 bytes total) 

Tone name ( 0 - 63 ) 

In sequence (10 bytes total) 

End of System Exclusive 



3.2 Individual Tone Parameter ( IPR ) 



When the Parameters are changed. 



Byte 



Description 



a nn 8000 
b 0100 0001 
c 0011 0110 
d 0000 nnnn 



[ 0010 0000 
g 0000 000! 
h 00pp pppp 

i 0VVV vvvv 
J I 1 1 1 0111 



Exc luslve status 
Roland ID # 

Operation code = IPR (Individual parameter) 
Unit # = MIDI basic channel, nnnn = 0 - 15 
where nnnn + 1 = channel ff 

Leve 1 tJ 
Group If 

Parameter ff ( 0 - 35, 48) 

Value ( 0 - 127 ) 
h and 1 ( repetitively ) 

End of System Exclusive 
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3. 3 Bulk Dump ( BLD ) 

Bulk Dump has no relation with the EXCL in the MIDI function. 
When the ’DATA TRANSFER Button’, ’WRITE Button’ and ’BULK DUMP 
Button’ are pressed. 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID n 

c 0011 0111 Operation code = BLD (bulk dump) 

d 0000 nnnn Unit # = MIDI basic channel, nnnn = 0 ~ 15 

where nnnn + 1 = channel If 
e 0010 0011 Format type ( JU-l,JU-2 ) 

f 0010 0000 Leve 1 H = 1 

g 0000 0001 Group n 

h 0000 0000 Extension of program II 

i 00pp pppp Program # ( pppppp= n*4 : n= 0 - 15 ) 

j 0000 tttt 4 sets of TONE data ( 256 bytes > 

k 1111 0111 End of System Exclusive 



Notes : 

The Program # (1) represents the first TONE number of 
the TONE data sets <J). 

The 4 sets of TONE data are sequencially transmitted. 
TONE data is sent in four-bit nibbles, right Justified, 
least significant nibble sent first. 

Each TONE data consists of 32 bytes. 

The Bulk Dump message repeats 16 times. 



♦TONE data format 



msb Isb 

byte !7 ;gJ5!4J3I2!1{01 

0 1 DCO AFTER DEPTH 5 VCF KEY FOLLOW I 

1 I VCF AFTER DEPTH 1 VGA AFTER DEPTH J 

2 : ENV KEY FOLLOW 1 DCO BENDER RANGE I 

3 ; ♦♦♦ : DCO LFO MOD DEPTH • 

4 ! b00 : DCO ENV MOD DEPTH I 

5 I b01 ! DCO PULSE PW/PWM DEPTH J 

6 : b02 ! DCO PWM RATE 

7 I b03 ! VCF CUTOFF FREQ { 

8 ! b04 1 VCF RESONANCE | 

9 ; b05 1 VCF ENV MOD DEPTH { 

10 I b06 I VCF LFO MOD DEPTH 

11 ! b07 1 VCA LEVEL ! 

12 J b08 ; LFO RATE } 

13 1 b09 ! LFO DELAY j 

14 ; bl0 1 ENV T1 ! 

15 ! bll ! ENV LI | 

16 1 bl2 : ENV T2 • 

17 I bl3 ; ENV L2 ; 

18 : bl4 ! ENV T3 ; 

19 ! bl5 1 ENV L3 • 

20 I bl6 : ENV T4 ' ; 

21 ; bl7 ! ♦♦♦ : TONE NAME - 1 5 

22 : bl8 : ♦♦♦ 1 TONE NAME - 2 1 

23 : bl9 I ♦♦♦ ! TONE NAME - 3 5 

24 ! b20 ! ♦♦♦ ; TONE NAME - 4 ; 

25 I b21 } 1 TONE NAME - 5 S 

26 : b22 ! ♦♦♦ ! TONE NAME - 6 ; 

27 5 c 1 c 0 I TONE NAME - 7 5 

28 ! c 3 c 2 ! TONE NAME - 8 J 

29 ! c 5 c 4 i TONE NAME - 9 ; 

30 ! c 7 c 6 ! TONE NAME -10 . ; 

31 ' 0 ( dummy ) } 




♦♦♦ : 0, ignored if received 

Notes : 

Pa rame te r 

# Function Value 



b 1 5 b 16 

0 0 HPF CUTOFF 0 

0 1 FREQ 1 

1 0 2 

1 1 3 



0 PCO ENV MODE 



1 VCF ENV MODE 



2 VCA ENV MODE 



3 DCO WAVEFORM PULSE 

4 DCO WAVEFORM SAWTOOTH 

5 DCO WAVEFORM SUB 

6 DCO RANGE 



7 DCO SUB LEVEL 

8 DCO NOISE LEVEL 

9 HPF CUTOFF FREQ 
10 CHORUS 



1 1 DCO LFO MOD DEPTH 

12 DCO ENV MOD DEPTH 

13 DCO AFTER DEPTH 

14 DCO PW/PWM DEPTH 

15 DCO PWM RATE 

16 VCF CUTOFF FREQ 

17 VCF RESONANCE 

18 VCF LFO MOD DEPTH 

19 VCF ENV MOD DEPTH 

20 VCF KEY FOLLOW 

21 VCF AFTER DEPTH 

22 VCA LEVEL 

23 VCA AFTER DEPTH 

24 LFO RATE 

25 I.FO DEI.AY TIME 

26 ENV T1 

27 ENV LI 

28 ENV T2 

29 ENV T2 

30 ENV T3 

31 ENV L3 

32 ENV T4 

33 ENV KEY FOLLOW 

34 CHORUS RAIE 

35 BENDER RANGE 



0 = ENV normal 

1 = ENV inve r ted 

2 = ENV normal with dynamics 

3 = ENV Inverted with dynamics 

0 = ENV normal 

1 = ENV inve r ted 

2 = ENV normal with dynamics 

3 = dynamics 

0 = ENV 

1 = GATE 

2 — ENV with dynamics 

3 = GATE with dynamics 
0-3 

0-5 

0-5 

0=4’ 

1 = 8’ 

2 = 16’ 

3 = 32’ 

0-3 

0-3 

0-3 

0 = OFF 

1 = ON 
0 - 127 
0 - 127 
0 - 127 
0-127 

0 = PW manu a 1 

1 - 127 = PWM LFO RATE 
0 - 127 

0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 
0 - 127 

0 - 127 (ATTACK TIME ) 

0-127 (ATTACK LEVEl.) 

0 - 127 (BREAK TIME ) 

0-127 (BREAK LEVEL) 

0 - 127 (DECAY TIME ) 

0-127 (SUSTAIN LEVEi.) 

0-127 (RELEASE TIME ) 

0 - 127 
0 - 127 
0-12 



•b 1 7 b 1 8 

0 0 DCO RANGE 4’ 

0 1 8 ’ 

1 0 16* 

1 1 32’ 



b 19 b20 
0 0 
0 1 
1 0 
1 t 



DCO SUB 
LEVEL 




b21 b22 

0 0 DCO NOISE 0 

0 1 LEVEL 1 

10 2 

1 1 3 



7 cG c5 c4 c3 c2 c 1 c0 
0VVVVVVV CHORUS RATE 

vvvvvvv = 0 - 127 
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4. RECOGNIZED EXCLUSIVE MESSAGES 



♦Received If EXCL In the MIDI function U on. 

4. 1 All Tone Parameters without Tone names ( APR ) 
Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID ff 

c 0011 0101 Operation code = APR (all parameters) 

d 0000 nnnn Unit If ~ MIDI basic channel, nnnn = 0 “ 15 

where nnnn + 1 = channel # 
e 0010 0011 Format type < JU-l,JU-2 ) 

t 0010 0000 Leve 1 tt = 1 

g 0000 0001 Group tt 

h 0VVV vvvv Value ( 0 - 127 ) 

: In sequence (36 bytes total) 

1 1111 0111 End of System Exclusive 

4.2 Bulk Dump ( BLD ) 

Bulk Dump has no relation with the EXCL In the MIDI function. 

When the ’DATA TRANSFER Button’, ’WRITE Button’ and ’BULK LOAD 

Button* are pressed. 

Byte Desc r Ip 1 1 on 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID tt 

c 0011 0111 Operation code = BLD (bulk dump) 

d 0000 nnnn Unit It = MIDI basic channel, nnnn = 0 — 15 

where nnnn + 1 = channel It 
e 0010 0011 Format type ( JU-l.JU-2 ) 

f 0010 0000 Leve 1 It = 1 

S 0000 0001 Group It 

h 0000 0000 Extension of program It 

1 00pp pppp Program It 

j 0000 tltt Some sets of TONE data 

k 1111 0111 End of System Exclusive 



Notes : 

The Program It is recognized as the first TONE number 
of the TONE data sets. 

32 bytes are recognized as a set of TONE data. 

TONE data is received in four-bit nibbles, right 
Justified, least significant nibble received first. 

See 3.3 Bulk Dump, to understand the TONE data format. 



Other Exclusive messages are described in section 3. 



5. HANDSHAKING COMMUNICATION 



5. 1 Message type 

5. I. 1 Want to send a file (WSF) 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID tt 

c 0100 0000 Operation code = WSF 

d 0000 nnnn Unit II = MIDI basic channel, nnnn = 0 — 15 

where nnnn + 1 = channel II 
e 0010 0011 Format type < JU-l,JU-2 ) 

f 1111 0111 End of System Exclusive 

5.1.2 Roques t a file (RQF) 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 000] Roland ID II 

c 0100 0001 Operation code = RQF 

d 0000 nnnn Unit # = MIDI basic channel, nnnn =0—15 

where nnnn + 1 = channel II 
e 0010 0011 Format type ( JU-|,JU-2 ) 

f 1111 0111 End of System Exclusive 

5. 1. 3 Data (DAT) 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID II 

c 0100 0010 Operation code = DAT 

d 0000 nnnn Unit It = MIDI basic channel, nnnn = 0 - 15 

where nnnn + 1 = channel H 
e 0010 0011 Format type ( JU-1..IU-2 ) 

f 0000 tltt 4 sets of TONE data ( 256 bytes ) 

g 0SSS ssss Check sum 

h 1111 0111 End of System Exclusive 

TONE data is sent in four-bit nibbles, right Justified, 
least significant nibble sent first. 

Sec 3.3 Bulk Dump, to understand the TONE data format. 

Summed val\je of the all bytes in data and the check sum must 
be 0 (7b I Is) . 

5. 1.4 Ac k n o w 1 o d go (A('K) 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID It 

c 0100 0011 Operation code = ACK 

d 0000 nnnn Unit It = MIDI basic channel, nnnn = 0 — 15 

where nnnn + 1 = channel It 
e 0010 0011 Format type ( JU-1,JU~2 ) 

f Mil 0111 End of System Exclusive 



5. 1. 5 End of file (EOF) 

Byte Description 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID It 

c 0100 0101 Operation code = EOF 

d 0000 nnnn Unit # = MIDI basic channel, nnnn =0-15 

where nnnn + 1 = channel # 
e 0010 0011 Format type ( JU-l,JU-2 ) 

I 1111 0111 End of System Exclusive 

5.1.6 Commun ication error (ERR) 

By te Desc r Ip t ion 



Exc lus ive s la tus 
Roland ID It 
Operation code = ERR 

Unit It = MIDI basic channel, nnnn = 0-15 
where nnnn + 1 = channel It 
Format type ( JU-l.JU-2 ) 

End of System Exclusive 

S. 1. 7 Rejection (RJC) 

By te De s c r 1 p t ] on 



Exclusive status 

Roland ID tt 

Operat Ion code = RJC 

Unit If = MIDI basic channel, nnnn = 0-15 
where nnnn + 1 = channel It 
Format type ( JU-l,JU-2 ) 

End of System Exclusive 



a 1111 0000 
b 0100 0001 
c 0100 1 1 1 1 
d 0000 nnnn 

e 0010 0011 
f Mil 0111 



a Mil 0000 
b 0100 0001 
c 0100 1110 
d 0000 nnnn 

e 0010 0011 

f nil 0111 




< 

ACK > 



< EOF 

ACK > 

Notes : 



» This unit sends RJC and the sequence is discontinued 
when it receives ERR or detects some error. 

» This unit sends RJC when the sequence is discontinued 
manua 1 I y. 

» This unit slops the sequence If the unit receives RJC. 
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SERVICE NOTES 

ERRATA & SUPPLEMENT / t-dxy 

JU-1/HS-IQ_ 



Issued by J^JAI 



1996-11-28 

ER00181 



Part number error. Please amend all existing service notes as follows. 



Page 1 PHOTO : JU-1 

: HS-10 



WRONG / m ■■ 

TACT SWITCH SKHAD039A 
(13169633) 



CORRECT / IE : 

KEY SWITCH WK2A44 3A 
(13129704) 



KEY SWITCH WK2A44 3A 
(13129704) 



-s- TACT SWITCH SKHAD039A 
(13169633) 







